THE MOST IMPORTANT SINGLE FACTOR as a cause of adverse drug reactions is the number of drugs administered to a patient. This is the finding of a recent study conducted at the Johns Hopkins Hospital by Smith, Seidl and Cluff 1 who examined factors ~sso ciated with adverse reactions, such as the number of drugs administered, severity of illness, existence of gastrointestinal disease, history of previous adverse drug effects, presence of infection, renal and liver function. Their findings relative to the number of drugs are shown in the following table. Reactions were detected in 13.2 percent of 900 patients hospitalized on a 33-bed semiprivate medical ward during a one-year period. Of these 151 reactions detected in 119 persons, only 10.8 percent of patients acquired their reaction after coming to the hospital. Thirty-five, or 3.9 percent of patients were admitted with an adverse drug reaction, 15, or 1.7 percent were admitted specifically because of a reaction.
Patients who received the most drugs and had drug reactions most frequently were more severely ill, were hospitalized longer and had a higher mortality rate than patients receiving fewer drugs. One patient who had .5 different reactions received 37 different drugs.
Sedatives and tranquilizers were responsible for a larger percentage of all reactions than other groups of drugs. Although 133 drugs were incriminated in 114 adverse reactions, barbiturates, meprobamate, codeine, penicillins, and thiazide diuretics produced 70 percent of the allergic reactions. These drugs are, therefore, very important allergens since they accounted for only 17 percent of the drugs administered.
Diuretics did not cause reactions in patients receiving less than 11 drugs, while antihypertensives and opiates were incriminated in reactions only in patients receiving more than l l drugs. One hundred of the 114 reactions were attributed to a single agent. The role of drug combinations in causing adverse effects was not clear from the study and requires further investigation.
The overall rate of adverse reactions was significantly increased in the presence of abnormal renal function, but only rates of reactions to certain groups of drugs were affected. For example, sedatives such as chlorprornazine, imipramine, chlordiazepoxide, and trifluoperazine and the diuretic hydrochlorthiazide caused reactions of 1.6 to 1.8 percent, respectively, in patients with norrnal renal function, compared to 9.0 and 7.8 percent, respectively, in patients with elevated serum urea nitrogen.
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CAUSES OF ADVERSE DRUG REACTIONS
Decreased liver function did not increase the overall rate of adverse drug reactions; but it did slightly increase the irate for certain groups of drugs such as seda-· tives (phenobarbital and pentobarbital) and tranquilizers ( chlorpromazine, promazine, trifluoperazine, chlordiazepoxide and meprobamate) . Reactions to these drugs were five times more common in patients with abnormal liver function than in those with normal function. The rate of reactions to phenobarbital was 12.5 percent in patients with abnormal liver function compared with 3.2 percent in those with normal liver function.
Nine percent of patients without a serious drug reaction acquired one in the hospital. In contrast, 14 percent of patients with a history of previous drug reactions experienced another during hospitalization.
The reaction rate in patients with infection was significantly higher ( 16.5 percent) than in those without infection ( 9.5 percent). Ten of the 27 reactions in 164 patients with infection were due to antibiotics. Three of the 4 reactions to codeine and morphine occurred in these patients. The incidence of allergic reactions was also greater in this group. It is significant that these patients received an average of 11 drugs, 3 more than the average for all patients. Furthermore, patients with infections who also had a drug reaction were given an average of 16 drugs.
From this and other reports one may conclude that the incidence of adverse reactions to drugs is grossly underestimated in most hospitals because of poor and inadequate reporting systems caused by a number of factors. The establishment of a Division of Drug Surveillance in the Pharmacy Department at Jefferson Medical College Hospital (see News Section) represents a step to overcome this difficulty and will be discussed by Smith and Canada 2 in a future issue of DRUG INTELLI-GENCE. It is an important step because adverse reactions represent significant factors in morbidity and mortality, factors which should be brought far more forcibly to the attention of the medical staff than naw occurs in most hospitals.
